2',5'-Oligoadenylate synthetase expression is induced in response to heat shock.
Hyperthermia (45 degrees C) induced the synthesis of a characteristic heat-shock protein of 70,000 daltons (70 hsp) in Madin-Darby bovine kidney (MDBK) cells. In addition, subsequent to heat shock, there was a substantial increase in the 2',5'-oligoadenylate synthetase (2',5'-A synthetase) activity in both MDBK and human WISH cells. However, in contrast to 70 hsp synthesis, which reached its maximum 3 h after cell transfer from 45 to 37 degrees C, increase in 2',5'-A synthetase expression, conspicuous after 6 h, attained its maximum only 18 h after transfer. Another interesting observation is that, during recovery at 37 degrees C, the cells released into the medium heat-shock-induced factor(s) (HSIF) capable of inducing an increase in 2',5'-A synthetase activity in fresh MDBK cells. HSIF behaves as a polypeptide with a molecular weight of more than 5,000; it is relatively heat stable and sensitive to acidic treatment. HISF seems different from interferon (IFN) since: 1) no detectable antiviral state developed after infection in cells treated with HSIF; 2) antibovine IFN antibodies did not abolish the inducing capacity of HSIF; 3) IFN had an additive effect on the inducing capacity of HSIF, and 4) HSIF released from bovine cells induced a net enhancement of 2',5'-A synthetase activity in human WISH cells. The first three of these observations applied also to heat-shocked MDBK cells.